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ABSTRACT

Objectives . This study was conducted to investigate the anti—obesity effects of mixed water extract of
Plantaginis Semen & Poria (CJB) on obese rats induced with high fat diet,

Method: Male Sprague—Dawley rats were divided into three groups: Normal group, high—fat (HF) group,
HF+CJB(100 mg/kg, P.O.) for 8 weeks, The body weight, food intake and weights of adipose tissues were
measured, respectively, Lipid profiles in serum were analyzed by automatic analyzer of blood. Obese marker
proteins and the changes of NPY and LR immunoreactivities in hypothalamus were analyzed by Western blot
and immunohistochemistry,

Results : CJB significantly reduced body weight, food intake, adipose tissue weights compared to HF group.
Serum triglyceride and total cholesterol were significantly higher in HF group than in Normal group however,
CJB significantly lowered those of HF group. HDL—cholesterol level in CJB groups was elevated compared to HF
group, The pAMPK in hypothalamus were decreased in that of HF group and that of CJB group decreased.
Inversely, ACC was increased in HF group and that of CJB groups decrease, Expression of PPARY in
hypothalamus was increased by CJB treatment., However, PPARa levels in CJB group were decreased compared
to HF group. The expressions of NPY and LR in PVN and ARC of hypothalamus were decreased in CJB group,
respectively,

Conclusion : Administration of CJB can play anti—obesity through regulations of NPY and LR activities and
obesity marker proteins in obese rat’ s hypothalamus,

Key words : Mixed water extract of Plantaginis Semen & Poria (CJB), high fat diet, lipid profiles,
hypothalamus, anti—obesity
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Table 1. Composition of the experimental diets (g)

Ingredients Normal HF
Casein 20.00 20.00
DL—Methionine 0.30 0.30
Corn starch 15.00 15.00
Sucrose 50,00 39.75
Cellulose 5.00 5.00
Corn oil 5.00 5.00
Mineral—mix 3.50 3.50
Vitamin—mix 1.00 1.00
Choline bitartrate 0.20 0.20
Lard - 10,00
Cholesterol — 0.20
Cholic acid - 0.05
Total (%) 100 100
Kcal/100g diet 385 434
Calorie from fat(%) 11.7 31.1
Calorie from carbohydrate(%) 67.5 50.5
Calorie from protein (%) 20.8 18.4
Geshgo]  FAQ @RS Algwel we 15%
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A5 Hao. Addoles LA R o9 AR} B &
FZE(CJB)E 100 mg/kg¥ 1¥ 13| AFEIst 857t Ab
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membraned| RHSAIZl & ol HHEI 22 FA| (goat
anti—rabbit—HRP, 1:5000  dilution, Santa  Cruz
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Fig.1. Effects of the CJB water extract on body weight changes in
rats fed high—fat diet. The values are mean=SE of 8 animals. *
Significantly different from Normal and CJB groups compared with
HF group (p{0.05), respectively.
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Table 2. Effects of the CJB water extract on food intake, weight
gain and FER in rats fed high—fat diet.

Normal HF CJB
Food intake (g/day) 28.30+£1.06 26.43+0.91 24,38+0,71%
Weight gain (g/day) 5.75+0.21 6.32+0,34% 5.41+0.20
FER 0.19£0.01 0.24+0.01 0.22+0.01

The values are mean=SE of 8 rats per group. HF: fed high—fat
diet group. CJB: fed high—fat diet with 100 mg/kg CJB group.
FER (Food Efficiency Ratio) = body weight gain / food intake, * :
Significantly different from HF group (p<0.05).

3. AR} BY BF E2EE(WB)o] A%
23 27 Wl mAE 9

8F ¢ nAYAlo|2 Hlgke] fE A4 CIB A
Fo7t AF 100 g AL2Z 9 vX]= FEFol s Akt
o Fig. 20 YJehfigith CIBZS 9.89+0.39 go&2 HFF
of Hla] Rugkxre] RAZE {FokA(p<0.05) FATIHL
), Normal#i= FY&Q AolE Ho|A| ¢t HF Y
2ysk A FEA7F 16.08+1.31 g2 Normal#¥
8.25+0.59 goll Hla] F2H(p<0.05) F7H UEh it
S, A9 ARz RAE HFEOl HF CJBE
(13.5+1.07 golA F93Hp0.0574EE YERye

HF#(22.67+1.04 g)°] Normald(9.19+0.9 g)ol| H|& &
9|4 (p<0.05)% T7He UErSlch ZF Adae] W A
A s A AFF AUEA #skel fASH HF, CJB,
Normal#®] A2 $93(p<0.05)¢ #4225 YeEhfidc
ZA 2z A ] BAL Normal#(0.29+0.04 g)3t HFZ
(0.46+0,02 g)oll H3l CIBZ(0.37+0.03 g)ollA F2jF el
AAE Yehf it

Epididymal WAT Perirenal WAT

- - 3
z z
:%hzn E‘ 1
= E zE
Z =l z
z En“' & oo
R = s
B B
a a
0 0
Normal uF o)) Normal HF CIB
Visceral WAT BAT
%15 5 12
3 a1
o
2 =& 08
a3 £z
;a H 23 06
-] *
&
o 8 * g o4
2 2 a2
2 3
0 0
Normal HF CJB Normal HF CIB

Fig.2. Effects of the CJB water extract on weights of adipose
tissues in rats fed high—fat diet. The values are mean+SE of 7
animals. WAT: white adipose tissue; BAT: brown adipose tissue.
* 1 Significantly different from HF group (p{0.05).
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Fig.3. Effects of the CJB water extract on serum lipid profiles in
rats fed high—fat diet. Mean+SE of 7 animals. * : Significantly
different in HF group vs CJB group (p€0.05). NS: no significance.
Total cholesterol (TC), triglyceride (TG), high—density lipoprotein
cholesterol (HDL—C), low—density lipoprotein cholesterol (LDL—C).
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Fig.4. Effects of the CJB water extract on expressions of obesity
marker proteins of the hypothalamus in rats fed high—fat diet.
(n=3) * : Significantly different from HF group vs CJB group
(n€0.05).
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Fig.5. Effects of the CJB water extract on neuropeptide Y
immunoreactivity in PVN inratsfed high — fat diet. (A) The density
of NPY immunoreactivity with a 500 X 500 wum grid at 100
magnification, Scale bar represents 100 um and 400 um; (B)
Data are presented as mean+SE (n=8 for each group). They
were compared using the ANOVA and post—LSD test (* p<0.05
vs HF).
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Fig.6. Effects of the CJB water extract on leptin receptor
immunoreactivity in the ARC in rats fed high—fat diet. (A) The
density of LR immunoreactivity with a 500 X 500 um grid at 100
magnification, Scale bar represents 100 um and 400 um. (B) Data
are presented as mean*SE (n=8 for each group). They were
compared using the ANOVA and post—LSD test (* p{0.05 vs HF).
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—glucan®]| 7119 A= AYZEct  Tominaga 52 £
—glucan®] EX3 L7 FFo| TPAo] S gt ups
20 o] AF Ao gugt aRe mustget?, o)
st BoA] Hohd xpEziel Hae RREHke] hEA oF
22 AY & AAZR Jd HEg4 ans 2 4 Qo @
H, nxale] 9= Wk CJB ATEME AFgA &
gk ofget Ao tlEd A;Q 1 x|gke] £
= o] HFZ| Hlste] §ojxoz Zaxzth ol
CIBY] AFE7} Aok Aot T Ao 8ol
obd AW A HHo| ARE HAAYRA ] BAS A
oZR HAERAE NS e AL WA 5
Hlgke. gIAEEEe Fd AxRA HEZE AN
9 AP 23 Atolo] A APAo] gl Aoz T o
A At Y wetd mAWAle] $& HgkFe] CJB AT
EoZ Qg A A SeHss 2H9 A B A
CJB ATESE uAWAlolR Z7tE F3 M2 28 §9
Moz oAete] HAstgch olgd Y AF T pa
L B ET A3 JFS Fanrs ez deR? gl
ong shoket A AR Qe EAIIF Z7H= CIBA
el o5 A B 5 Qg Aoz AR
HDL-Z¥AHEe Tzzozdy ZyrgEL 71O
2 533 PE5UAS NE2A DAPAS 2FE v
= oA CJB AFEE ZZFAHE tigt HDL-Z
H2E29] HLHTRS HYozn TNEZS 7M1 3]
A8 A o] fad Rez Az ol myt
A Age ZFE £84 Aoldee nIY2HBSEE A
A aaP el pAzte] sheEe] i thoFal Zolo) Ak
Z o|Ro|7 BREtL 7HA7t e SEH mucilage, S8
A Aol p —glucan, AR FAT 93% Tae &
ol H3txel aTz Roxw, ¥% A4 Ast”, F §
7 A Qg 238% 5o 8% wBuolw UX|FEZ CJB
B2z Bg 2 8% A2 AA 2 3AEZ ooz an
A oz AZHT E 7P 5o mA o] f& wjg
3F o TAFZA Wy B2 Bg3 & = Zgay

=2 T10 v

o)
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E, TRAY F=Fo] AstE Qi B siloy, ojzgt &
= B Agdniel gARRE 298 FAF & Ach

AMPKX: serine/threonine kinase®] dgo=z A= Y
iz A Axste a2z AZ Y st 1=
gt AgtollA EAJstE] o] FA; oz S 3FA77] Y3
ATPE Aujsl= 34 & A4, ZY2EHE 59 dLS 9
Agtil, ATPE AAbshe I8 & A4k Al sigaty s
A5t A7, B3 AMPKE AWANZ2EE b 3
H(leptin)@} ot ZH®l (adiponectin)®] NZ W ASHAE &
AT Z gEA A0 Acck At Z2be e
of AR &2 224" AMPKe| <3t 2HHE Ao
A ACC 5 34 545 AAFeEZHN ATPY 714 AM-S
AgstA B, oy ApolN AzFold EL 282
oA W B M EohPe) wd wals vz’ a3 g
o Ao| 9 AF 2 F3H 2AVSE I AL
SRR A 9] AMPK, ACC 59 @#id odo izt A4+
AiFoz wx gy webd B Afods mAHAe] &
= g FF 9] ¥ AASHERZ A vk 9 o x] ALY
¥ ozl AMPKeF ACCS &4 ¥ Ashd E E3
T gEGHA PPAR—y ¢ PPARe 9 E4& =434
ou CJB AFFoe Aol mE AMPKO| lAlsiel
ACCOl SishE % A3 AIStHct o] ANZEE
CJB ATEAE Z8olA9 EAIN= o224 Hof|A leptin
I #HE LRY AFAHE EEo 2 AYYAE AXA 7=
Ao E3] AMPKARE 53 AWE3 A 7|Ho] ofd
o2 73S B3 Y FFHE AAAE AeE F4H
T} PPARsE THfet S22 digh o gAe] shtzA
A Ee] B3E 2Fstes AAEAR IEA fJod, o,
y. B /6 Al otge]l BEiET 9t} o]yFt oJPAEL A=
7rel 584 7152 sHsHAY 479 143 EAF 752
IEigto 2 Arxz Y Ad Adoeluy, AF, A4 Als)
5ol Toales oIS FAx TAS 2FshE Aow &
#A b, 53] PPAR—y 9 BB 7ha} AubzA| o)A
M|ZEZ} lipogenesis®] TTre 2N AAE AAst=d &
3] AR ZA A= adipogenesis, adipokine production®
Holate], AHakE APAEZ Y2 F94A S WY 5=
S W3R, Z8oA AR o8-S TAAA Qded AT
A a2 SuAZI,

PPARe & A%, A%, TAIT Z28AL=zZE 5 oAby
F4E Hole of R oA HAHY, 53| Ikt ZgoA
AL 2SS B3 ofuA] ARE Eole 75 ¥ e
o me AFtelA] A Bl 28 2 oA oS whul o)
WAEE vwstr Yot B dfeals nAelz &
=5 Hgk 3F ] ¥ ASHERZ| A A HAE Akl B E
£ PPARs9| 848 &Hstgedl, Az B9 B3 &
EE AFEE 1AYo] FFo] WE PPARy 9 ¥

HA3] F7MAFHIL, PPARa 9 T2 AAA7 = A=
ehich, ol Aabe, CJB AiES & AR PPAR
a 9y o ©lA wWske AMPK @A wrd Azkel gARsE
S AABHA] @2 259 Hlojgehs thE2A et o]
PPARy 9 Z7MHEd= A&t oigt 7|Azbe dxg o

L to

qol oA 2% 2PH ded AREE FTATE,
PPARx 9 oAdTHs ofux A $X8 98 FAS

(fatty acid synthase) A A &2} &0 leptin B]YEF
o7 A8s AT AFHAEE FINA & uans
Uehfe Zez AgEe ok NPYE 36749 ofu]iile
2 249 TRz Aoldet ojux] ¢3 2dd ot
ZZAAA AAALED F hEA NPY 84o] Alo]4dH
2k 27lA7]3, NPY oA A AoldH o] Zagitty 2
DHJF O B Aol A2 Foid Normaliel
| TR0l EjFl HF oAl NPY &4o] §ojde
2 Zrlstgon, ol CJB AT o fojxer 2t
A5t} olgdt A= CJB ATENT} oux] FAA
AolA ¥ AR wpAsle] Agew EXl NPY| 9
3 FMEE F3A4AY AolidF 2AV|H| JFS Fo
24, aALA o] f& HTF] HFEHA, HolHTF L A
3t oo FAAS G=3 Aeg BajFth LR A
ZoA] Eojdoz HulEle 32HQ e (leptin)9] 48
2AY Z22AAA RS B3 o] auE 2T
2 Az U AL 2Pl s2Ho|ng e
2o W W= 2w 2FoaRE LS leptindt
gEo] wuERE AMSET? B AgelA ;Ao
oA Y gL G974 2715 Yehlen, CJBS
ArEdFozn APFNE T1do] ZAaHA} wet
A, CJB AFE7L vgtk BF oA AN E2RE Eu|=is
o Y Felo] EnE gAY 5 Yo, ol fn} bt
St o] AASHE ARCY HESgA LEe Aaxzes
W A Ao] ujuk HF o] AT 2E A 2EL B
AAHFS A2A7e Rz A

ojiel mE Ay AW|zRE, CIBE LA o|2 fE
Hek oA AAY HAE T AT Ak BT A
AR NAEIE YRl oleh Z2 & vttave F34l

AA) AAsHEe) Aoldd % AWt 28 71dA NPY
o LR HAZES B9 olRolde BASYTt EH, A
Aot Beje] FaqBel 84 g Z)smut ohet A
A gt B 71Ae BAME S Zavt dehts Ao
= Aol olo] gg et & 710 FF o
we d77t gasi,

A=

= =

£ dolde et 599 853 EF5E8(CIB)e] 2
AgAelz g v dAFol AFFIEY A d AW
Al digt AXETE A=z, @Y a3 ] AAFSHE
ZA oA geldte] thgd} e AES A3t

857

2 mAYAo] FFo ugte] fE X CIB 3
TR

T}

ﬂd
my K

1. CJB AFFole mAAe] Tl mE AZF, AolA
AF, Az BA F718 gz v fgses
FaAR,

2. CJB ATTelE dzgol s oy FHALT
HadE de gz Ha) foldom AaNR

k.



106

3. CIB A7Fd+= 22 Hd EF HDL-ZHAHE
FTEE $7MIZ3, LDL-EH2HE FE5 H2AR

ok

4, Aol fEHTFe] ] AR 2Zof|A] <]
Western bolt 4] 23}, CJB ZAFol= ¥ A
oA Agdizgo] BE] AMPK ASIE AR
ACCHZES ZAANFHTH PPARYY WS Z7HA7|4,
PPARa 9] &d-2 a3

W 225 o] 83 B4 A3, CJBY AFRH=2
] AAFEHE 2 oA o] NPYSF LR dhslo] A3 gz
ol vjE) Akt

oldel AiE 2FStAEY CIB= IAYA ] = vl

AR D ¥ AR 28 B 4G oA 9 KA
2A2 AFact dEol Atht A Fulw ANE vet
B Aoz AREL wetd GBS gulek Es Hg o
Wk 2o v FEY A0 thEn Fujw N2 9
o Az APoRA, Uopt B ABS A2E B4
FsAo] W Be Ao= AR
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